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An 81-year-old man from a family with a history of oculopharyngeal mus- 
cular dystrophy (OPMD) involving 6 members over 4 generations is de- 
scribed. The patient first noted drooping of his eyelids at the age of 65. 
Dysphagia and dysarthria occurred soon thereafter. At age 78, impairment 
of gait developed and progressive wasting occurred in the limbs with an 
initial distal distribution. Electromyography of several limb muscles dis- 
played a mixed myopathic and neurogenic pattern with giant potentials. 
Examination at autopsy revealed slight loss of neurons in the anterior 
horns of the spinal cord, with scanty ghost cells, neuronophagia, and cen- 
tral chromatolysis. By light microscopy the limb muscles showed moderate 
small-group atrophy with severe myopathy and target fibers. The viscero- 
cranial muscles, including the ocular, vocal, and tongue muscles, demon- 
strated only myopathic change with the typical features of progressive 
muscular dystrophy. Advanced replacement by fibrous connective tissue 
and fat had occurred in both the viscerocranial and the lower limb mus- 
cles. The significance of neurogenic involvement in OPMD is discussed. 
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AN AUTOPSY STUDY OF A FAMILIAL OCULOPHARYNGEAL 
MUSCULAR DYSTROPHY (OPMD) WITH DISTAL SPREAD AND 
NEUROGENIC INVOLVEMENT 
HORST P. SCHMITT, MD, and K.-H. KRAUSE, MD 
Since the first description of a slowly progressive 
familial ptosis combined with dysphagia by 
Taylor,48 oculopharyngeal muscular dystrophy 
(OPMD)4Y has been established within the het- 
erogeneous group of ocular myopathies with and 
without generalized muscular dystrophy, as a 
syndrome occurring after middle age. Numerous 
cases have been recorded in the literature. 1*3*4-7318- 
While impairment of the levator palpebrae 
superioris muscle, resulting in ptosis, and impair- 
ment of the pharyngeal muscles, causing dys- 
phagia, are essential criteria in the diagnosis of 
OPMD, the pattern of distribution of these disor- 
ders varies with respect to the involvement of other 
viscerocranial muscles as well as of the trunk and 
limb muscles. Involvement of the tongue, the ex- 
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traocular muscles other than the levator palpebrae, 
and the facial and masticatory muscles is incon- 
stant. The intrinsic laryngeal muscles are only in- 
frequently affected. 14,162629,31,32 
Association of other disorders such as inner ear 
deafness,l6S1* endocrine abnormalities,25s29 and 
cardiaP and ~mooth-muscle~~ involvement have 
occasionally been stressed in this disorder, which 
is predominantly auto~omal-dominant~~~ and
only rarely recessive.14 Sporadic cases may also 
occur. 16s30 
It has been shown by many a ~ t h o r s ~ ' ~ , ~ , ~ * ' ~ ,  
process in OPMD may spread to the trunk and the 
limbs with a dista116,29,m*42 or p r o ~ i m a l ' ~ ' ~ * ~ ~ ~ ~ ~ ~ ~ '  
distribution. In the majority of cases, electromyog- 
raphy (EMG) and/or muscle biopsy have shown 
myopathic changes in both the oculopharyngeal 
Although the extraocular and pharyngeal mus- 
cles have always been reported to show only 
myopathic changes, compatible with muscular 
dystrophy, EMG, biopsy, and autopsy finding occa- 
sionally have revealed neurogenic involvement in 
the limb muscles.4~24~33~35 
Barbeau4 has concluded from personal obser- 
vations of reduced nerve conduction velocities and 
giant potentials in the EMG in several of his pa- 
16~14-21~26~29.31,33-35~37~39,40,42,45,47,49 that the dystrophic 
and other involved muscles. 7,16,26,27,29,32,37,40,42,49 
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tients that involvement of the central nervous sys- 
tem (CNS) in OPMD with distal spread cannot be 
ruled out. 
In the few autopsy cases of OPMD which have 
been r e p ~ r t e d , ~ ~ ~ ~ ~ , ~ , ~ ~  only primary myopathic 
change has been demonstrated in both ocular and 
limb muscles. 
The present report of OPMD, including com- 
plete autopsy results, details an unusual distribu- 
tion and spread of the disease with simultaneous 
myopathic and neurogenic involvement of the 
limbs and myopathic involvement of the intrinsic 
laryngeal muscles. 
CASE REPORT 
The patient was 8 1 years old when he died of acute 
pulmonary embolism due to chronic thrombosis of 
the pelvic, thigh, and calf veins. He belonged to a 
family living in the Heidelberg area, in which 6 rel- 
atives over a period of 4 generations had been af- 
fected by typical OPMD. The pedigree has recently 
been presented in detail together with the pedi- 
grees of 3 other affected families from the same 
area. l9 The patient belonged to the second genera- 
tion, and he had one brother suffering from the 
same disorder. The patient’s family history and 
the clinical data have also been extensively 
At the age of 65, he noticed slowly progressing 
drooping of his eyelids, soon followed by difficul- 
ties in swallowing and changes in phonation. By 
the age of 75, ptosis had become so severe that cor- 
rection by special glasses (“lunettes a biquilles”“) 
was necessary. He could only swallow liquids and 
soft food. Pharyngeal mucous congestion had be- 
come very troublesome. At 78, increasing weakness 
and wasting occurred predominantly in his lower 
limbs, and subsequently his arms became involved 
less severely in a pronounced distal distribution. 
Although his eye movements had been severely re- 
stricted, he had never been aware of diplopia. He 
had no sensory deficits. 
About 3 weeks before death, he was admitted 
to the hospital for treatment of chronic venous 
thrombosis. Laboratory investigations revealed 
serum enzymes within the normal range (in units/ 
liter: creatine kinase [CK] 27, lactic dehydrogenase 
[LDH] 150, aspartate aminotransferase [SGOT] 6, 
alanine aminotransferase [SGPTI 13). The total 
plasma protein content was 6.6 g/100 ml; bilirubin 
was 0.4 mg/100 ml; and serum Na, K, Ca, inor- 
ganic P, uric acid, urea, creatine, creatinine, glu- 
cose, cholesterol, and triglycerides were normal as 
was the peripheral blood count. The blood iron 
content was lowered to 49 Pg/lOO ml. Antinuclear 
factor was absent. 
Nwrological examination revealed severe 
ptosis, marked paresis of the soft palate, dysar- 
thria, and severe difficulties in swallowing. Eye 
movements were severely limited in all directions. 
The patient could not sit from a reclining position 
and could not stand or walk without help. There 
was generalized muscular wasting, most marked in 
the distal parts of the limbs. Tendon reflexes could 
not be elicited. He had no pathologic reflexes. 
EMG of several limb muscles (biceps brachii, 
brachioradialis, opponens pollicis, first dorsal in- 
terosseus on both sides, quadriceps femoris, an- 
terior tibial, and extensor digitorum brevis) 
showed a myopathic pattern with intermingled 
giant potentials and fasciculations suggesting 
superimposed denervation (for details see refer- 
ence 24, Fig. 2). Sensory and motor conduction 
velocities were normal. The edrophonium test was 
negative. 
NEUROPATHOLOGICAL 
The brain weighed 1,350 g after fixation in forma- 
lin. On gross inspection it displayed moderate at- 
rophy which was pronounced in the frontocentral 
region. There was mild communicating hydro- 
cephalus, probably “ex vacuo.” The arteries in 
the circle of Willis showed dilatation and moderate 
focal atherosclerosis without significant stenoses. 
The skeletal muscles of the lower limbs, in- 
cluding the pelvic girdle, were significantly wasted 
and yellow in color. The muscles of the buttocks 
and calves appeared to have little residual muscle 
tissue macroscopically. There was no conspicuous 
difference in the degree of involvement between 
the distal and proximal muscle groups of the legs. 
The muscles of the limb girdle, the arms, and the 
neck were in much better condition, although their 
pale greyish-brown color and their wasted appear- 
ance indicated that they were also affected. 
The tongue appeared to consist only of fat tis- 
sue as did the levator palpebrae superioris muscle. 
The extraocular muscles appeared grey and pale 
bilaterally, as did the intrinsic laryngeal muscles, 
particularly of the vocal cords. The wall of the 
pharynx was remarkably thin without grossly 
demonstrable muscle tissue. 
INVESTIGATIONS (A-NO. 981179) 
MICROSCOPIC EXAMINATION 
Specimens of 15 different muscles were obtained 
at autopsy 20 hours after death. These included 
ocular muscles (levator palpebrae .superioris and 
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rectus medialis and lateralis from both sides), the 
right deltoid, rectus femoris, tibialis anterior, 
biceps brachii, left sternocleidomastoid, gastroc- 
nemius, diaphragm, tongue, laryngeal, and 
pharyngeal muscles. They were fixed in 10% for- 
malin, embedded in paraffin, and stained with 
hematoxylin and eosin (H & E), Sudan Black B, 
Masson-Goldner trichrome, and the Bodian 
method for axons. In addition, samples from the 
deep peroneal nerves, the sciatic nerve of one side, 
and the sural and frontal nerves from the left were 
treated in the same way. Numerous histological 
samples were prepared from the brain and the 
spinal cord. Paraffin sections were stained accord- 
ing to the Kluver-Barrera, Bodian, Nissl, and 
Masson-Goldner methods, and with phos- 
photungstic acid-hematoxylin (PTAH), Oil Red 0, 
and Sudan Black B. 
Microscopic examination revealed an advanced 
liposclerotic change in all ocular muscles (Fig. 
la-g) and viscerocranial muscles (Fig. 2a-c) ex- 
amined with sometimes almost total replacement 
of muscle fibers by fatty and fibrous connective tis- 
sue (Figs. lb, 2b and c). The residual muscle fibers 
displayed significant signs of myopathic change 
(see below), with abundant sarcoplasmic masses 
and occasional segmental hyaline degeneration oc- 
curring in the ocular muscles (Fig. lc,e,f). The 
myopathic nature of the changes was supported by 
the finding of well-preserved intramuscular nerve 
twigs in both the myelin and the axon preparations 
(Fig. Id), which were often surrounded by fat and 
scanty remaining muscle fibers. The rectus 
medialis and lateralis muscles showed variable 
liposclerotic change and severe myopathy (Fig. la). 
Several motor end-plates were well preserved 
(Fig. lg). Others, which had belonged to muscle 
fibers that had been replaced by fatty connective 
tissue, were poorly preserved. The related termi- 
nal axons sometimes showed spherical and cylin- 
drical enlargements. 
Examination of all motor nuclei in the lower 
brain stem revealed a normal amount of motor 
neurons without atrophy, chromatolysis, or other 
degenerative changes. Segments of the cranial 
nerves leaving the brain stem were intact. No 
significant changes were found in the upper motor 
neurons of the precentral region (area 4 y)  or in 
the corticofugal tracts, either in the brain stem or 
at the spinal level. 
The muscles of the upper and lower limbs (Fig. 
3) generally showed the same microscopic features 
as the viscerocranial muscles. As expected from the 
macroscopic examination, the muscles of the lower 
limbs and some muscles of the arms displayed ad- 
vanced liposclerotic change. The latter was only 
moderate in the limb girdle and neck, although 
pathologic change of the muscle fibers was 
significant. The microscopic picture was domi- 
nated by myopathic features such as rounding of 
fibers on cross section; varying fiber size; central 
nuclei with the formation of chains in longitudinal 
sections; fiber splitting; segmental hyaline, granu- 
lar, and vacuolar degeneration (Fig. 3); increased 
sarcolemmal nuclei; scanty phagocytosis and re- 
generation phenomena; and single basophilic de- 
generating fibers, according to the appearance of 
advanced “ragged-red fibers” in H & E. 
However, another morphological component 
was clearly superimposed on the myopathic pic- 
ture-a small-group atrophy, which was distinct in 
several muscles such as the biceps brachii (Fig. 3f), 
the rectus femoris (Fig. 3a and b), and the sterno- 
cleidomastoid. Small groups of atrophic muscle 
fibers, often elongated and angular on cross sec- 
tion, and single fibers of the same kind were scat- 
tered among the otherwise myopathically changed 
muscle fibers. Target fibers were repeatedly ob- 
served in different muscles (Fig. 3b and c). 
Examination of the spinal cord (Fig. 4) and the 
peripheral nerves on numerous sections from dif- 
ferent levels of the spinal cord displayed in- 
frequent focal abnormalities of the anterior horn 
neurons at the cervical and lumbosacral level con- 
sisting of ghost cells (Fig. 4f and g) and central 
chromatolysis (Fig. 4a, inset in f and g). Occasional 
foci of neuronophagia were found, indicating the 
acute loss of some motor neurons (Fig. 4e). In ad- 
dition, scanty axon spheroids (Fig. 4b) could be 
demonstrated in the anterior horns with Bodian 
impregnation. One motor neuron of the cervical 
enlargement showed a vacuole-like hyaline cyto- 
plasmic inclusion (Fig. 4d), while another exhibited 
changes reminiscent of granulovacuolar degener- 
ation (Fig. 4c). 
Surprisingly, single neurons of the nucleus 
proprius of the posterior column also exhibited 
early central chromatolysis (Fig. 4i). While most of 
the long spinal tracts were normal, a marked 
“loosening” of the posterior columns suggesting a 
loss of myelinated fibers, but without signs of acute 
fiber degeneration, was found (Fig. 4h). One small 
glial star was observed in addition. There were no 
axon spheroids. The described findings were most 
prominent at the cervical level (Fig. 4h top). There 
was no atrophy of the dorsal columns and no 
meningeal thickening. Fibrillary gliosis was 
moderate. 
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Figure 7 .  Histological changes of the ocular muscles in the patient with oculopharyngeal muscular dystrophy: (a) liposclerotic c:hange 
and severe myopathy in the rectus medialis (Masson-Goldner); (b) replacement of muscle fibers by fafty and fibrous connective tissue 
in the levator palpebrae superioris (Masson-Goldner); (c) segmental hyaline degeneration (arrow) (hematoxylin and eosin); (d) 
well-preserved intramuscular nerve twigs (arrow) (Masson-Goldner); (e,f) sarcoplasmic masses (Masson-Goldner); (9) intact motor 
end-plates (Bodian) (c-g muscle: levator palpebrae superioris). Bars in a,b = 500 pn; c,d = 50 pn; e.f,g = 30 pn. 
Autopsy Study of OPMD MUSCLE & NERVE JuliAug 1981 299 
Figure 2. Histological changes of the viscerocranial muscles in the patient with oculopharyngeal muscular dystrophy: (a) vocal cord 
(V = vocal and internal thyroarytenoid muscle, G = submucous glands, arrows indicate part of the glottic slit) with numerous fat 
vacuoles replacing the muscle fibers In V;  (b) tongue and (c) pharynx both showing few residual degenerated muscle fibers; (d) 
normal pharynx; (e) normal tongue for comparison. Masson-Goldner in all muscles. Bars in a,b,e = 500 pn; c,d = 100 pn. 
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Figure 3. Histological changes of the limb muscles in the patient with oculopharyngeal muscular dystrophy: (a,b) rectus femoris 
showing liposclerotic change and myopathic features, including central nuclei, fiber splitting, and sarcoplasmic mass (straight arrow 
in a) with a small group of atrophic fibers (bent arrow in a) and 2 target fibers (straight arrows in b) (Masson-Goldner); (c,d) 
high-power magnifications of the target fiber, fiber splitting, and sarcoplasmic mass shown in a and b; (e) vacuolar degeneration in the 
rectus fernoris (hematoxylin and eosin); (f) biceps brachii showing one small group of atrophic fibers (arrow) with others appearing 
elsewhere in the field (hematoxylin and eosin). Bars in a,b,e,f = 100 pm; c,d = 25 pm. 
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f/gure 4. Histological changes of the spinal cord in the patient with oculopharyngeal muscular dystrophy: (a) early central 
chromatolysis; (b) axon “spheroid;” (c) granulovacuolar-like change of a motor neuron; (d) “hyaline” inclusion (arrow); (e) neurono- 
phagia: (f) ghost cell (arrow); (9) ghost cell or axon spheroid (arrow); (inset in f and g) advanced central chromatolysis (a-g all 
obtained from the anterior horns of the cervical and lumbosacral spinal cord) (staining: Luxol- Fast-Slue-Nissl); (h) “loosening” of 
the posterior column (Sudan Black 6); (i) early chromatolysis of a neuron of the nucleus proprius of the posterior horn. Bar in h = 
5 mm; a 4  = 30 pm. 
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The anterior and posterior roots did not ex- 
hibit loss of myelinated fibers at the light micro- 
scopic level. There was no acute demyelination. The 
same was true for the peripheral nerves except that 
there were scanty digestion chambers in the myelin 
preparations of the motor nerves. Axon spheroids 
were not observed. 
A small pea-sized neurinoma was attached to 
one rootlet of the cauda equina. Signs of compres- 
sion or damage to adjacent rootlets were absent. 
DISCUSSION 
An 81-year-old man is described, who was a 
member of a family in which 6 relatives over a pe- 
riod of 4 generations were affected by late-onset 
progressive ptosis, external ophthalmoplegia, and 
dysphagia. In addition to these symptoms of 
OPMD, the patient had developed progressive 
weakness and wasting of the limbs with clinical 
signs of both myopathic and neurogenic change. 
Suspicion of a denervation atrophy superimposed 
on a severe myopathy in the limbs and trunk had 
first been elicited by the finding of a mixed 
myopathic and neurogenic pattern in the EMG of 
different limb muscles.24 The denervation compo- 
nent had been indicated by giant potentials akin to 
those which have been reported comprehensively 
by B a r b e a ~ , ~  who felt that an involvement of the 
CNS in OPMD cannot be ruled out. 
The autopsy findings in the spinal cord of our 
case confirmed the neurogenic component, which 
might be assessed as a mild progressive spinal mus- 
cular atrophy, according to the changes described 
in the spinal cord (Fig. 4) and the mild degree of 
the neurogenic atrophy in the limb muscles. It was 
restricted to a moderate small-group atrophy and 
scattered single-fiber atrophy in various muscles. 
Although histochemical enzyme examinations 
were not performed, this atrophy is probably not 
just a nonspecific type 2 atrophy or some incidental 
grouping of myopathic fibers, as it may occur in the 
limb-girdle muscular dystrophies,s in malnutrition, 
and in OPMD.5 The neurogenic nature of the 
grouped atrophy is supported by both the findings 
of' motor neuron deficits in the spinal cord and the 
demonstration of target fibers in different limb 
muscles. These target fibers were both in normally 
sized and in atrophic fibers (Fig. 3a and b), in 
which they have been shown to occur to a minor 
extent.44 
In contrast to the limb muscles, the oculo- 
pharyngeal and the other viscerocranial muscles 
showed pure myopathic changes consistent with 
the picture of progressive muscular dystrophy, 
as has been shown in numerous cases of ex- 
ternal ophthalmoplegia and OPMD.22*23*36,46 The 
intramuscular nerve branches were well preserved. 
Segmental hyaline degeneration, which has been 
thought to be the basic process in OPMD,39 was 
demonstrated in various ocular muscles and other 
somatic muscles in the present case. In the limb 
muscles the myopathic changes definitely domi- 
nated the neurogenic component. Myopathic in- 
volvement and liposclerotic change were severe 
even in those muscles in which denervation at- 
rophy would not have been suspected from the 
histological picture. The extent of the dystrophic 
process was the same in the pelvic girdle and the 
lower limbs as in the oculopharyngeal muscle 
group. It seemed as if the process had "jumped" 
from the viscerocranial muscles to the legs and 
then slowly progressed upwards to the limb girdle 
and the arms. The superimposed denervation at- 
rophy was found to be of the same minor extent in 
the upper and the lower limbs, making it unlikely 
that a different degree of denervation atrophy was 
the cause of the striking regional variation of the 
muscle change. 
In our review of the literature, denervation at- 
rophy of the limb muscles in OPMD has only been 
substantiated t ~ i ~ e ~ ~ , ~ ~  besides Barbeau's4 report. 
The autopsy case reported by Myrianthopoulos 
and Brown,% however, cannot be compared with 
the present one without reservation, because, ac- 
cording to the author's description, this case 
(111-25) demonstrated pure spinal muscular at- 
rophy in the limbs and pure muscular dystrophy in 
the oculopharyngeal muscles. The same is obvi- 
ously true for a case reported by Matsunaga et al.33 
(case 1). 
Combination of external ophthalmoplegia with 
spinal muscular atrophy has been reported by 
Croft et a1.l1 (cases 10-13). In the family of our 
case, no other combinations of OPMD with 
neurogenic impairment have been detected. 
Complete autopsy examinations in OPMD by 
Schotland and R ~ w l a n d ~ ~  (2 cases), Roberts and 
Bamforth4" (case 7), Rebeiz et al.39 (1 case), and 
Man et al."" (1 case) have only demonstrated myo- 
pathic changes in both the limb and the viscero- 
cranial muscles. In the present case, both mus- 
cular dystrophy and spinal muscular atrophy 
occurred in the limbs. From our observations at 
autopsy, we cannot support the conclusion of 
Radu et al;jx that denervation atrophy does not 
produce typical denervation patterns in previ- 
ously dystrophic muscles. 
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We do not feel that our findings support Bar- 
beau’s presumption of CNS involvement in 
OPMD. In our case one must consider that the 
predominant process was a myopathy or muscular 
dystrophy, while denervation atrophy was a com- 
paratively minor feature. It is more likely that spi- 
nal muscular atrophy was fortuitously superim- 
posed, particularly if one considers the late age at 
which it occurred. Slight loss of spinal motor 
neurons is frequently found in elderly patients.2 In 
addition, metabolic disturbances due to long- 
standing malnutrition, which may result from 
the basic pharyngeal disorder, may have exagger- 
ated “age-dependent’’ loss of motor neurons in the 
present case. 
In the vast majority of cases of OPMD, 
neurogenic impairment has not been demon- 
strated. In contrast to the former under- 
 tand ding,^,'^.'^^'^^^^^^^ neurogenic impairment has 
also never been demonstrated in external 
ophthalmoplegia, except in the complicated cases 
cited above.11,33*35 
Rebeiz et al.39 have provided the interesting 
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